However, this decrease has been paralleled by a nationwide increase in vancomycin resistant 31 Enterococcus faecium (VRE Efm) infections. Here, we tested the hypothesis that recent clinical 32 isolates of Efm are more tolerant than stored historical isolates to the alcohols now used extensively 33 in hospital hand hygiene programs.
34
Methods: We studied 77 stored clinical isolates of Efm, 66 randomly selected by year from our 35 hospital over 18 years (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , and 11 obtained recently from other Australian hospitals with 36 sequence types not encountered locally. We measured log 10 reduction in colony forming units after 37 five minutes exposure to isopropyl alcohol, stratified by year of isolation and multi-locus sequence 38 type.
39
Results: There was a highly significant increase in Efm alcohol tolerance over time observed across 40 all sequence types tested in this assay, with differences of up to 4.6 log 10 kill at five minutes 41 between invasive isolates from 1998 compared to those from 2015 (log 10 reduction after alcohol so it is somewhat of a paradox that Australia appears to now have a higher proportion of BSIs 65 caused by vancomycin resistant E. faecium (VRE) than most other comparable countries [5, 9] .
66
One possibility to explain this paradox is partial failure of universal precautions to prevent 67 cross-transmission through the development of tolerance to alcohols widely used either in hand 68 hygiene products or alcohol impregnated wipes used to clean shared equipment in hospital wards.
69
[10] Although these vary between hospitals, most ABHR products contain 70% (v/v) isopropyl or 70 ethyl alcohol [11] [12] [13] . Waterless disinfection with ABHR for 30 seconds has better efficacy and is 71 much quicker than traditional approaches with soap and water, more than meeting the required 3·5 72 log 10 reduction in bacterial counts considered to indicate effectiveness [13, 14] . The presence of phenomenon, referred to as alcohol tolerance, has been described across several bacterial genera 76 [12, 15, 16] Antimicrobial Resistance (AGAR) [5] . 95 96 Alcohol tolerance assays.
97
In preliminary experiments, various concentrations of alcohol and E. faecium inoculum sizes were 98 assessed (data not shown). At 'full strength' isopropyl alcohol (70% v/v), killing was complete and 99 resulted in greater than 8-log 10 reductions in broth culture and an inability to detect differences 100 between isolates. However, by lowering the alcohol concentration in a stepwise fashion, we were counted using an aCOLyte-3 colony counter (Synbiosis). The limit of detection with this technique 113 was 6000 CFU/ml.
114
Colonies were counted following overnight incubation at 37°C and an average colony 115 forming units (CFU) value was calculated. Biological replicates were performed for each isolate 116 and average CFU values for cultures exposed to isopropyl alcohol and those exposed to PBS (as a 117 control) were obtained. From these data a mean log 10 CFU reduction was calculated for each isolate 118 by subtracting the log 10 CFU remaining after 5 minutes of exposure to isopropyl alcohol from the 119 mean log 10 CFU of cultures treated with PBS. Differences in population means for E. faecium 120 isopropyl alcohol tolerance were explored using a Mann-Whitney test with a two-tailed P-value.
121
The null hypothesis (no difference between sample means) was rejected for p<0. between isolation date and resistance to isopropyl alcohol killing was highly statistically significant 139 (r=0·4250, p<0·0004, Figure 1B ). There was considerable genetic diversity among the E. faecium 
345
A low and high tolerance E. faecium isolate were tested in parallel for comparison.
